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Abstract

The study aimed to determine of some Optimum conditions
for bioremediation and removing of seven mineral elements
included hexavalent chromium, nickel, cobalt, cadmium, lead, iron
and copper as either alone or in group by living and heat treated
cells of baker’s yeast Saccharomyces cerevisiae. The dried baker's
yeast from Aldnaamaya China Company was used in this study.
Biochemical tests was used to ensure yeast belonging to S
cerevisae and then used to remove the mentioned mineral
elementes under different conditions which included incubation
period, pH, and temperature. It was found that the best of these
conditions was 60 minutes for duration of incubation, 6 for pH, 25
°C for temperature. During the study the behavior of living and
heat treated cellsin their efficiency of removing the metal elements
was also followed and no differences were found.

Key word: Saccharomyces cerevisiae Baker's yeast, Heavy metals,
Bioremediation, some optimum conditions.
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12 000 | 2746 | 10.13 30.3 97.55 97.55 40.89
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(A233) ol Ni Co Cd Pb Fe Cu
5 9.17 10.13 8.29 89.15 92.41 20.00
+0.92 +0.61 +0.72 +4.47 +4.53 +0.86
10 9.17 10.13 15.00 89.15 92.41 40.45
+0.92 +0.61 +1.28 +4.47 +4.53 +2 .47
20 9.17 10.13 15.46 89.18 92.41 45.00
+0.92 +0.61 +0.84 +4.47 +4.53 +2.71
40 9.17 10.13 17.08 89.20 92.41 50.00
+0.92 +0.61 +0.89 +4.18 +4.53 +2.65
60 9.17 10.13 20.11 90.00 92.41 50.00
+0.92 +0.61 +1.33 +5.04 +4.53 +2.65
LSD Value | 3.00% | 3512"° | 5093« | 17.272"° | 14.583"° 2.845*
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5 7.18 10.13 14.44 83.76 88.48 25.00
+0.84 +0.61 +0.73 +4.28 +3.92 +2.56
10 7.18 10.13 15.18 85.57 88.48 45.88
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40 7.18 10.13 19.00 85.57 88.48 55.55
+0.84 +0.61 +1.09 +4.83 +3.92 +2.81
60 7.18 10.13 22.00 85.57 88.48 55.55
+0.84 +0.61 +0.84 +4.83 +3.92 +281
LSDVaue | 2.199% | 3512V | 5428« | 14.628" | 16.762"° | 9.426*
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(%) Y selis
o )
Ni Co Cd Pb Fe Cu
el
4 37.53 0.00 0.00 21.12 93.96 0.00
+2.38 +0 +0 +0.84 +4.32 +0
5 38.71 0.00 0.00 61.85 98.77 4.00
+2.18 +0 +0 +4.26 +5.89 +0.52
6 43.43 0.00 0.00 90.00 98.87 40.90
+2.62 +0 +0 +4.50 +6.02 +0.61
7 57.55 10.12 20.00 95.50 98.87 51.93
+2.09 +0.72 +1.63 +4.82 +6.02 +2.68
8 80.13 40.06 35.00 95.50 98.87 57.49
+1.78 +2.54 +1.48 +4.36 +6.02 +2.71
LSD Vaue | 9.536* | 6.448* | 6.031* 11.538* 7.654N° 9.415*

Standard bl laill + cggina 5,8 230 Y NS (P < 0.05) simn o sina (38 JiI *
.error

g waall ol aas 3 (7 (Jall) gl LA Gl awds o) Ly
4 Gansruedl V) die %687.18 <l Alle seliS daya s LAY @l U8 (g 4l
ralial) s e 9699.62 caly 3 8 cusg)yued) ) e i (st (Bl
8 N4 e cunguell ) sl ABY) sl (AY)
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(2) asall (7) slaoll dgiilyall dlpoll
2015 sl Llaiaoll dslong Joudl 5gad

b Algiaall SCg 8yl Alie Jlaninls Aadine dioaall jualiall Al 36U 1(7) Jsia

Adlide g Gl o3

(%)
sl Ni Co Cd Pb Fe Cu
4 41.65+ 0.00 0.00 17.42 87.18 0.00
2.15 *0 *0 +1.38 +2.76 0
5 4313+ 0.00 15.70 60.56 92.27 8.80
2.09 *0 +0.73 +3.42 +3.04 +0.72
6 43.64 10.18 17.90 98.71 98.68 40.89
+2.35 +0.69 +0.91 +5.76 +2.83 +2.37
7 65.12 10.18 29.34 98.80 99.15 57.85
+3.17 +0.69 +4.72 +5.48 +5.71 +2.90
8 65.12 35.01 29.34 98.80 99.62 57.85
+3.17 +2.05 +4.28 +5.82 +5.34 +2.90
LSD Vaue | 5737* | 4.921* 12.573* 10.874* 7.367* | 10.972*

Standard error il Uaali + (P < 0.05) ¢ gima o ¢ gina 38 S8 *

Leaal) ela¥l 5eliS o Juagnell QY1 Lb aaas 8 cluhal cplng
17) sl (23) 6 I 4 cle Laiady Lallly Assaddl jealiall Si5ad] 3
s s e Racll L sl 3 gl Tas sl pualiad) of (13
el (B1) Whal duhy s (DK pshan o 30 ol gs3 OH- Jas 53]l
Lmaall adloddl 5l aalaall dahal egilly SV padll Z3LeSN Bpladdl e
Ol ¢ oaiall clillaail M agas LAY Scerevisiae sued e sagaall
b cdomalall aalaall pK@ dadl dalas o305 655 ungued) GO 4 le Lot
ool aalaall pKa dadl Galas 035 9 Lumgugll (U 4lie 5,8Y1 il
LS5 S b Amalal) maladll e ol Glis 0585 Lyt adf e iy e
lie) (b pales BB AN b Aectial) Al aalaaly ¢ V1 A 8 il sally
el ualial)
Bl da

) (A b 2 3pedll Al Al LA selis (8 (Jgall) mas
O B Y et Al palial) (DAL s Bl oy S sl jalial)
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dail yall dlaoll
Glazimll dslons Joull Sgnal

(2) as2d1 (7) alaell
2015 sl

e Bl 25 phall da)) (b Aaed) jualial) aeal el as il ABY) A
;45 N5 e Cangls 1 Ball Gl e Alaally JSA Al Uilias) (| sine
paally (alials asedllly cll IL Al ( AY) puabiall 2l (s Gl
o Lesala Agiee g A8 LDl aly 25 U5 g Lo phall Glajy ulals
Leilhls Aianall yuabiall Sfia) 8 5hall dayn il Ailaidl mibally Jeasivall bl
vl Bis 25 8ha dapn o aas 3 (9 cdsaall) (A LS cAlgadl Aall U o
Bhall daps il o) 3) Alsdl LAY 8 (e Al a8 jealiall alaae ABY
o A 3 il (e s Lo Ul LAY mplans Gioeall ualiall ffia)  sise 3
25 (o L disaall jealiall alaee AY Bl s)ladl dapd =gloig (9 ¢8)Alladl) oalanall
25 o IS A b daal) oL (28) aa 3 L (30)lubll alaae & 35 )
Lilels Scerevisiae syea Jlaiul (29) Galll i go el ) ae il
aie o JS Galiadly Aubal @y 27 Lhe s Ry Lad JSU i
(34) &= 45 35 pale pyhall Ay UL asmealslly cll, S

e Zall SCq syeall Wie Jlexinl dadine ided) yaliall A1l s5liS 1(8) Jgaa
Adlide s @layo

(%) A3Y) 5l
wbad 2 Ni Co cd Pb Fe Ccu
(o)
. 2044 | 602 | 524+ | 7593 | 7614 | 49.45
£236 | 082 | 082 | #348 | #326 | +244
" 2044 | 602 | 524+ | 7593 | 7614 | 4945
+236 | 082 | 082 | #348 | +326 | +218
e 4385 | 1586 | 1277 | 988 9001 | 6121
£276 | +084 | +063 | +605 | +581 | +2.84
e 4374 | 1001 | 911 | 9238 | 9394 | 6319
+210 | +082 | +054 | 538 | #5902 | +324
i 4374 | 1001 | 911 | 9238 | 9280 | 6044
+210 | +082 | +054 | 538 | +538 | 271
LSD Value | 59375 | 2478+ | 2167+ | 11863 | 10.846* | 8651+

Standard g.ulzﬁ\ Uadti Goina 38 -\93-;\? NS (P < 0.05) ygiwa Ao sina a8 & *
.error

285



dail yall dlaoll
Glazimll dslons Joull Sgnal
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vie A gikall SCp el Alie Jleainly dadine dpaedl) jualiall &l 30US :(9) g
JAahas S)b; &L\L.:)J

(%) :d\j?!\ s;L&S
3y)yall Aa
b A2 Ni Co cd Pb Fe cu
(e)
35.96 85.90 7583 | 5025
5 +183 | 00020 |} 000£0 |, o7 | 4358 | 1271
5 214 | 5224 6.93 86.03 7583 | 5838
+2.09 0.82 +064 | +378 | +358 | %265
s 423 1486 | 1388 89.73 9476 | 57.77
+226 | +084 | +057 | +402 | +681 | 279
- 47.47 9.00 2.08 89.73 9476 | 57.77
+250 | 4054 | +063 | +402 | 4549 | %279
45 47.47 9.00 2.08 89.73 9697 | 57.77
+250 | +054 | +063 | +402 | +532 | 279
LSD 5617* | 1083 | 1.334* | 9463%S | 8647* | 4792+
Vaue

Standard bl Uadl + (gsina 3,8 2368 NS ¢ (P < 0.05) ugima o oina 32 B *
.error
ralalinugy)

0 Sy S cerevisiae sues Jlanin] Sa auhall mili (abaiu) DA e
il (ge dsaee yalic Faw A 8 8 5egi€l) & jeaal) Gl a8 Seg el
Bae Abciall Al Jalsal) e S0 o e Db Alle 35U Aadine §ypea A3l
aliall gaond AGYT Alee 3 Lgina Bl sl a0y gl Gy el
Al a8 Al 8 e ol g S peaie el A jaall Asaedll
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